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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.  C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topograhic- mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 


Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con¬ 
dition,  and  the  downstream  damage  potenti 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

ABSTRACT 


*r 


Reservation  Dam:  NDI  I.D.  No.  PA-00014 
Owner: 


State  Located: 
County  Located: 
Stream: 


Commonwealth  of  Pennsylvania 
Department  of  Military  Affairs 

Pennsylvania  (PennDER  I.D.  No.  38-78) 

Lebanon 

Indiantown  Run 


Inspection  Date:  7  November  1979 


Inspection  Team: 


GAI  Consultants ,  Inc . 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 


Based  on  a  visual  inspection,  operational  history,  and 
available  engineering  data,  the  dam  is  considered  to  be  in 
good  condition. 

The  size  classification  of  the  facility  is  small  and  its 
hazard  classification  is  considered  to  be  high.  In  accor¬ 
dance  with  the  recommended  guidelines,  the  Spillway  Design 
Flood  (SDF)  for  the  facility  ranges  between  the  1/2  PMF 
(Probable  Maximum  Flood)  and  the  PMF.  Due  to  the  high 
potential  for  damage  to  downstream  structures  and  possibly 
loss  of  life,  the  SDF  is  considered  to  be  the  PMF.  Results 
of  the  hydrologic  and  hydraulic  analysis  indicate  the  facil¬ 
ity  will  pass  and/or  store  about  77  percent  of  the  PMF  prior 
to  embankment  overtopping.  Consequently,  the  spillway  is 
assessed  as  being  inadequate,  but  not  seriously  inadequate. 

Deficiencies  noted  by  the  inspection  team  included  the 
following:  1)  large  trees  rooted  within  the  downstream 
embankment  face;  2)  a  damaged  and  inadequate  spillway  dis¬ 
charge  channel;  and  3)  a  bent  gate  stem  and  partially 
obstructed  outlet  associated  with  the  blowoff  conduit. 

It  is  recommended  that  the  owner: 

a.  Have  those  trees  within  the  downstream  embankment 
slope  removed  along  with  their  stumps.  This  operation 
should  be  conducted  under  the  guidance  of  a  soils  engineer 
experienced  in  the  design  and  construction  of  earth  and 


xi 


rockfill  dams.  In  addition,  any  excessive  vegetation  should 
be  trimmed  to  facilitate  detection  of  any  seepage  or  erosion 
on  the  face  of  the  dam. 

b.  Retain  the  services  of  a  registered  professional 
engineer  experienced  in  hydraulics  and  hydrology  of  dams  to 
examine  the  necessity  for  increasing  the  downstream  channel 
capacity. 

c.  Evaluate  the  outlet  works  and  make  any  necessary 
repairs  to  restore  the  system  to  full  operability.  In 
addition,  examine  the  hydraulic  conditions  at  the  outlet  end 
of  the  blowoff  conduit  with  the  objective  of  providing 
unobstructed  flow. 

d.  Develop  a  formal  warning  system  for  the  notifi¬ 
cation  of  downstream  occupants  should  hazardous  embankment 
conditions  develop.  Included  in  the  plan  should  be  pro¬ 
visions  for  around-the-clock  surveillance  of  the  facility 
during  periods  of  unusually  heavy  precipitation. 

e.  Develop  formal  manuals  of  maintenance  and  opera¬ 
tion  to  ensure  continued  proper  care  and  maintenance  of  the 
facility . 


Date 
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The  Dam  InspectionAct,  Public  Law  92-367,  authorized  /  ->>  , 


the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  program  of  inspection  of  dams  throughout  the 
United  States  sf— - — - v  -  . 

1.1  Purpose .  I  - - - 

The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  qronertv.  ,  , 


1.2  Description  of  FTC? 


i  ogjiaimL  /“Nl 


a.  Dam  and  Appurtenances .  Reservation  Dam,  locally 
known  as  Marquette  Lake  Dam,  is  a  zoned  earth  embankment 
approximately  27  feet  high  and  1065  feet  long,  including 
spillway.  The  facility  is  provided  with  a  concrete  and 
masonry,  rectangular,  chute  spillway  with  an  uncontrolled, 
ogee-shaped  weir  located  at  the  right  abutment.  The  spill¬ 
way  is  divided  into  three  bays  by  two  masonry  piers  that 
support  a  steel  and  wood  plank  bridge  across  the  structure. 
The  effective  length  of  the  spillway  crest  is  99  feet  with 

9.2  feet  clearance  between  the  bridge  support  steel  and  the 
crest  of  the  weir.  The  outlet  works  consists  of  a  36-inch 
diameter  cast  iron  pipe  (C.I.P.)  blowoff  line  controlled  by 
two  sluice  gates  housed  within  a  concrete  and  masonry  con¬ 
trol  tower  located  at  the  upstream  toe  of  the  embankment. 

b.  Location.  Reservation  Dam  is  located  on  Indian- 
town  Run  in  East  Hanover  Township,  Lebanon  County,  Penn¬ 
sylvania  on  the  grounds  of  Indiantown  Gap  Military  Reserva¬ 
tion.  Interchange  29  of  Interstate  Route  81  lies  approxi¬ 
mately  two  miles  southeast  of  the  facility.  The  dam,  reser¬ 
voir,  and  watershed  are  located  within  the  Indiantown  Gap 
and  Grantville,  Pennsylvania  7.5  minute  U.S.G.S.  topographic 
quadrangles  (see  Figure  1,  Appendix  E).  The  coordinates  of 
the  dam  are  N  40°  26.0'  and  W  76°  35.9'. 
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c.  Size  Classification.  Small  (27  feet  high,  253 
acre-feet  storage  capacity  at  top  of  dam). 

d.  Hazard  Classification.  High  (see  Section  3.1.e). 

e.  Ownership .  Commonwealth  of  Pennsylvania 

”  Department  of  Military  Affairs 

Send  Correspondence  to: 

Commanding  Officer 
Headquarters,  United  States  Army 
Garrison 

Fort  Indiantown  Gap 
Annville,  Pennsylvania  17003 

f.  Purpose .  Recreation. 

g.  Historical  Data .  Reservation  Dam  was  constructed 
in  the  early  1940's  in  conjunction  with  the  wartime  expan¬ 
sion  of  the  military  complex  at  Fort  Indiantown  Gap.  The 
military  complex  was  originally  built  to  serve  as  a  troop 
training  facility  in  the  late  1930's.  The  entire  Fort 
Indiantown  Gap  Military  Reservation  is  situated  on  State 
owned  land  that  is  leased  to  the  U.S.  Army.  All  of  the 
properties  and  facilities  within  the  complex,  including 
Reservation  Dam,  are  operated  and  maintained  by  military 
personnel . 


1.3  Pertinent  Data. 

a.  Drainage  Area  (square  miles).  5.8 

b.  Discharge  at  Dam  Site. 

Discharge  Capacity  of  Outlet  Conduit  -  Discharge 
curves  are  not  available. 

Discharge  Capacity  of  Spillway  at  Maximum  Pool  s 
9870  cfs  (see  Appendix  D,  Sheet  9). 

c.  Elevation  ( feet  above  mean  sea  level ) .  The  follow¬ 
ing  elevations  were  obtained  from  design  drawings  and  field 
measurements  based  on  the  elevation  of  the  spillway  crest  at 
509  feet. 


Top  of  Dam 

Maximum  Design  Pool 
Maximum  Pool  of  Record 
Normal  Pool 


518  (design) 

518.5  (field) 

Not  known 

513.5  (June  1972) 
509 


Spillway  Crest  509 

Upstream  Inlet  Invert  482 

Downstream  Outlet  Invert  Not  known 

Downstream  Embankment  Toe  491.5 

Streambed  at  Dam  Centerline  488 

Maximum  Tailwater  Not  known 

Reservoir  Length  (feet). 

Top  of  Dam  1600 

Normal  Pool  1100 


Storage  (acre-feet). 

Top  of  Dam 
Normal  Pool 
Design  Surcharge 

Reservoir  Surface  (acres). 


Top  of  Dam 
Normal  Pool 


253 

61 

Not  known 


26 
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Dam. 


Type 

Length 


Height 


Top  Width 


Zoned  earth. 

955  feet  (excluding 
spillway) . 

27  feet  (field 
measured;  c rest  to 
downstream  embank¬ 
ment  toe ) . 

25  feet  (field). 

24  feet  (design). 


Upstream  Slope 


2-1/2H: IV 


Downstream  Slope  2-l/2H:lV 

Zoning  Figure  3  indicates 

embankment  was 
designed  with  an 
impervious  core  com¬ 
posed  of  selected 
material  and  outer 
shells  made  up  of 
material  referred  to 
as  "earth  fill". 
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The  downstream 
embankment  toe  is 
composed  of  rock 
fill. 

Cutoff 

Cutoff  trench,  loca¬ 
ted  along  embankment 
center 1 ine ,  extends 
five  feet  into  the 
impervious  base  of 
the  foundation  (see 
Figure  3 ) . 

Grout  Curtain 

None  indicated. 

Diversion  Canal  and 
Regulating  Tunnels. 

None. 

Spillway. 

Type 

Concrete  and  masonry, 
rectangular,  chute 
channel  spillway 
with  an  uncon¬ 
trolled,  concrete, 
ogee-shaped  weir 
located  at  the  right 
abutment. 

Crest  Elevation 

509  feet. 

Crest  Length 

99  feet  (excluding 
bridge  piers). 

Outlet  Conduit. 

Type 

3 6 -inch  diameter 
C.I.P.  blowoff 
conduit. 

Length 

400  feet  (approxi¬ 
mate  ,  inlet  to 
outlet) . 

Closure  and  Regulating 
Facilities 

Flow  through  the  out¬ 
let  is  controlled 
via  two  sluice  gates 
located  within  the 
control  tower  riser. 
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SECTION  2 
ENGINEERING  DATA 


2 . 1  Design. 

a.  Design  Data  Availability  and  Sources.  No  design 
reports  or  calculations  are  available  for  any  aspects  of  the 
facility.  Several  design  drawings  are  contained  within 
files  located  at  the  Engineering  Office  of  the  Fort  Indian- 
town  Gap  Military  Reservation.  Also  contained  within  these 
files  is  a  report  entitled  "Inspection  of  Marquette  Dam, 

Fort  Indiantown  Gap,  Pennsylvania,"  dated  June  5,  1978.  The 
inspection  was  performed  on  May  12,  1978  by  the  U.S.  Army, 
Corps  of  Engineers,  Baltimore  District.  No  other  reports  or 
correspondence  were  made  available  to  the  inspection  team. 

b.  Design  Features. 

1 •  Embankment .  Available  design  drawings  indi¬ 
cate  the  embankment  is  a  zoned  earth  structure  composed  of 
two  soil  zones  as  shown  on  Figure  3 .  The  central  core  is 
composed  of  material  described  as  "Selected  A-l  Material" 
which  is  flanked  on  both  sides  by  outer  shells  composed  of 
apparently  more  random  material  simply  described  as  "Earth 
Fill."  No  construction  specifications  are  available  that 
defines  these  materials.  A  cutoff  trench  reportedly  extends 
five  feet  into  the  impervious  base  of  the  foundation  along 
the  embankment  centerline. 

The  upstream  embankment  face  is  sloped  at 
2-1/2H: IV  and  is  covered  between  the  crest  and  flowline  by  a 
rock  riprap  (see  Photograph  2).  The  downstream  slope  is 
also  set  at  2-l/2H:lV  and  the  crest  width  is  25  feet.  The 
downstream  embankment  toe  is  constructed  with  rock  fill  (see 
Figure  3  and  Photograph  4 ) . 

2 .  Appurtenant  Structures. 

a)  Spillway.  The  spillway  is  a  concrete 
and  masonry,  rectangular,  chute  channel  with  an  uncon¬ 
trolled,  concrete,  ogee-shaped  weir  located  at  the  right 
abutment  (see  Photograph  5).  The  spillway  is  spanned  by  a 
steel  and  wood  plank  roadway  bridge  supported  on  two  masonry 
piers.  These  two  piers  divide  the  spillway  into  three 
overflow  bays  having  a  total  effective  weir  length  of  99 
feet  (note:  dimensions  presented  in  this  section  are  based 
on  field  measurements  and  do  not  necessarily  conform  with 
those  shown  on  Figure  5 ) .  Spillway  flows  are  discharged 
into  a  trapezoidal-shaped,  masonry-lined  channel  (see  Photo¬ 
graph  6).  The  channel  is  constructed  perpendicular  to  the 


overflow  weir  and  carries  flow  parallel  to  the  embankment 
toe  for  about  450  feet  before  turning  downstream  (see  Fig¬ 
ure  4) . 


b)  Outlet  Conduit.  Design  drawings  (see 
Figure  3)  indicate  the  outlet  conduit  is  a  36-inch  diameter 
C.I.P.  placed  below  grade  on  a  reinforced  concrete  saddle. 
Concrete  cutoff  collars  have  apparently  been  provided.  Flow 
through  the  conduit  is  controlled  via  two  sluice  gates  lo¬ 
cated  at  the  control  tower.  The  gates  are  operated  manually 
from  the  deck  of  the  control  tower  (see  Figure  3;  note  that 
the  control  tower  is  constructed  of  masonry  with  a  concrete 
deck  and  not  solid  concrete  as  shown.  In  addition,  the  gate 
house  has  been  removed;  see  Photograph  10). 

c.  Specific  Design  Data  and  Criteria.  No  design 
reports  or  calculations  are  available  for  any  aspect  of  this 
facility. 


2.2  Construction  Records. 

Construction  records  are  not  available. 

2.3  Operational  Records. 

No  records  of  present  day-to-day  operation  of  the 
facility  are  maintained. 


2.4  Other  Investigations. 

The  facility  was  inspected  on  May  12,  1978  by  the  U.S. 
Army,  Corps  of  Engineers  (Baltimore  District)  resulting  in  a 
report  dated  June  5,  1978.  This  report  is  contained  within 
the  files  located  at  the  Engineering  Office  of  the  Fort 
Indiantown  Gap  Military  Reservation. 


2.5  Evaluation. 

Available  data  pertaining  to  the  facility  is  limited  to 
several  design  drawings  and  one  prior  inspection  report 
contained  in  the  files  at  the  Fort  Indiantown  Gap  Military 
Reservation.  Design  drawings  often  conflict  with  as-built 
conditions,  but  nevertheless,  provide  some  useful  informa¬ 
tion.  Field  measurements  were  utilized  wherever  possible  in 
the  hydrologic  and  hydraulic  analysis  contained  in  Appen¬ 
dix  D.  The  data  are  considered  adequate  to  make  a  reason¬ 
able  Phase  I  assessment  of  the  facility. 


SECTION  3 
VISUAL  INSPECTION 


3.1  Observations . 

a.  General .  The  overall  appearance  of  the  facility 
suggests  the  dam  and  its  appurtenances  are  currently  in  good 
condition. 


b.  Embankment.  The  embankment  is  considered  to  be  in 
good  condition  although  many  trees  cover  the  downstream 
slope  of  the  dam  (see  Photograph  3).  Several  of  these  large 
trees  (6-12  inches  in  diameter)  have  fallen;  however,  they 
have  not  done  any  significant  damage  to  the  embankment  as 
their  root  systems  appear  shallow. 

No  evidence  of  seepage  or  sloughing  was  apparent; 
however,  some  minor  ponding  was  observed  in  the  area  just 
downstream  of  the  left  abutment- embankment  junction.  The 
upstream  embankment  face  is  covered  with  durable  sandstone 
riprap  that  is  spotty  in  several  areas.  No  erosion  was 
apparent  (see  Photograph  2). 

c.  Appurtenant  Structures. 

1.  Spillway.  Visual  inspection  revealed  the 
spillway  to  be  in  good  condition  (see  Photographs  5  and  6). 
No  evidence  of  physical  deterioration  was  observed  in  the 
ogee-shaped  weir,  masonry  piers,  or  adjacent  concrete  wing- 
walls.  The  lower  downstream  portion  of  the  spillway  channel 
was  damaged  by  heavy  discharges  during  the  floods  of  June 
1972  and  October  1975.  The  extent  of  the  damage  included 
the  displacement  and  loss  of  portions  of  the  masonry  lining 
along  the  downstream  channel  ( see  Photographs  7  and  8 ) . 

2.  Outlet  Conduit.  The  36-inch  diameter  C.I.P. 
blowoff  is  reportedly  functional;  however,  it  was  not  oper¬ 
ated  in  the  presence  of  the  inspection  team.  The  sluice 
gate  control  mechanisms  located  atop  the  control  tower  riser 
appear  to  be  in  good  condition  although  minor  surficial 
corrosion  is  evident  (see  Photograph  10).  It  was  further 
noted  that  the  stem  on  the  downstream  gate  was  badly  bent; 
however,  both  gates  are  reportedly  operable. 

Field  inspection  revealed  that  the  blowoff  line 
has  been  extended  approximately  250  feet  (Figures  2,  3,  and 
4  do  not  present  as-built  conditions)  and  exits  at  the  base 
of  the  channel  wall  near  the  bridge  shown  in  Photograph  11. 
The  exit  was  submerged  at  the  time  of  inspection;  however,  a 
hemispherical  opening  was  observed. 
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d.  Reservoir  Area.  The  general  area  surrounding  the 
reservoir  is  heavily  wooded  with  steep  slopes  (see  Photo¬ 
graph  1).  Mo  signs  of  slope  distress  were  observed. 

e.  Downstream  Channel.  The  stream  below  Reservation 
Dam  flows  in  a  southerly  direction  prior  to  emptying  into 
State  Memorial  Lake  (PennDER  I.D.  No.  38-80)  approximately 
5000  feet  downstream.  The  area  between  the  two  facilities 
is  relatively  flat  and  contains  numerous  structures  associ¬ 
ated  with  Fort  Indian town  Gap.  Several  of  these  structures 
are  located  immediately  downstream  of  the  dam  and  were 
flooded  by  several  feet  of  water  during  the  last  major  flood 
in  1975  (see  Photograph  6).  The  potential  for  loss  of  life 
under  conditions  of  an  embankment  breach  is  considered  large 
even  without  considering  the  possible  adverse  effects  such 
an  event  may  have  on  the  downstream  dam  at  State  Memorial 
Lake.  More  than  a  few  persons  generally  occupy  the  area 
downstream  of  the  dam  throughout  a  typical  day.  Conse¬ 
quently,  the  hazard  classification  of  the  facility  is  con¬ 
sidered  to  be  high. 


3.2  Evaluation. 

The  overall  condition  of  the  facility  is  considered  to 
be  good.  The  large  trees  observed  along  the  downstream 
slope  should  be  completely  removed,  including  their  stumps. 
Efforts  to  remove  any  obstruction  from  the  discharge  end  of 
the  outlet  conduit  and  to  repair  the  valve  control  mechan¬ 
isms  should  be  undertaken  in  order  to  ensure  the  reliability 
of  the  system.  The  spillway  channel  should  be  evaluated  in 
light  of  the  damage  suffered  during  previous  storms. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Normal  Operating  Procedure. 

Reservation  Dam  is  essentially  a  self-regulating  facil¬ 
ity.  Excess  inflows  are  automatically  discharged  through 
the  spillway  located  at  the  right  abutment.  The  blowoff  is 
reportedly  opened  annually,  or  as  needed,  to  ensure  its 
operability.  No  formal  operations  manual  is  available. 


4.2  Maintenance  of  Dam. 

No  formal  maintenance  program  exists  at  this  facility. 
Maintenance  is  performed  on  an  unscheduled  basis  by  the 
maintenance  staff  at  Fort  Indian  town  Gap.  No  formal  main¬ 
tenance  manual  is  available. 


4.3  Maintenance  of  Operating  Facilities. 

See  Section  4.2  above. 

4.4  Warning  System. 

No  formal  warning  system  has  been  developed  for  this 
facility. 


4.5  Evaluation . 

No  formal  operations  or  maintenance  manuals  are  avail¬ 
able  for  the  facility.  Formal  manuals  are  recommended  to 
ensure  the  continued  proper  care  and  safe  operation  of  the 
facility.  In  addition,  no  formal  warning  system  exists. 


SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5.1  Design  Data. 

No  pertinent  design  data,  calculations,  or  reports  are 
available. 


5.2  Experience  Data. 

Daily  records  of  rainfall  or  spillway  discharge  have 
never  been  maintained  at  this  facility.  Some  information 
pertaining  co  the  floods  of  1972  and  1975  was  obtained 
through  a  review  of  available  files  and  subsequent  dis¬ 
cussions  with  members  of  the  engineering  and  maintenance 
staffs  at  the  military  complex.  In  essence,  the  information 
revealed  that  damage  to  the  spillway  channel  was  incurred  in 
both  1972  (minor)  and  1975  (more  substantial) .  In  1972 
water  was  reported  to  have  been  within  5  feet  of  the  embank¬ 
ment  crest.  No  estimates  were  given  for  the  1975  flood, 
however,  it  is  believed  to  have  been  a  lesser  event.  Minor 
flooding  of  the  structures  immediately  downstream  of  the 
facility  was  sustained,  in  both  cases,  when  water  reportedly 
jumped  the  banks  of  the  lower  discharge  channel. 

A  brief  inspection  report  prepared  by  the  U.S.  Army, 
Corps  of  Engineers  (Baltimore  District)  and  dated  June  5, 
1978,  states  that  "the  spillway  is  capable  of  passing  65 
percent  of  the  PMF  without  overtopping  the  embankment. 

Thus,  the  spillway  is  considered  inadequate,  but  not  seri¬ 
ously  inadequate."  The  report  further  states  that  "the 
present  channel  capacity  is  less  than  15  percent  of  the 
spillway  capacity  and  flows  in  excess  of  this  amount  will 
cause  flooding  in  the  area  of  the  downstream  toe  of  the 
dam. " 


5.3  Visual  Observations. 

On  the  date  of  inspection,  no  conditions  were  observed 
that  would  indicate  the  spillway  would  not  perform  satis¬ 
factorily  during  a  flood  event  within  the  limits  of  its 
design.  It  was  noted  that  base  of  the  spillway  bridge 
support  steel  is  slightly  below  low  top  of  dam  elevation  and 
was  considered  in  the  analysis. 


5.4  Method  of  Analysis. 


The  facility  has  been  analyzed  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U.  S.  Army, 
Corps  of  Engineers,  Baltimore  District,  for  Phase  I  hydro- 
logic  and  hydraulic  evaluations.  The  analysis  has  been 
performed  utilizing  a  modified  version  of  the  HEC-1  program 
developed  by  the  U.  S.  Army,  Corps  of  Engineers,  Hydrologic 
Engineering  Center,  Davis,  California.  Analytical  capa¬ 
bilities  of  the  program  are  briefly  outlined  in  the  preface 
contained  in  Appendix  D. 


5.5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF).  In  accordance  with 
procedures  and  guidelines  contained  in  the  National  Guide¬ 
lines  for  Safety  Inspection  of  Dams  for  Phase  I  Investiga¬ 
tions,  the  Spillway  Design  Flood  (SDF)  for  Reservation  Dam 
ranges  between  the  1/2  PMF  (Probable  Maximum  Flood)  and  the 
PMF.  This  classification  is  based  on  the  relative  size  of 
the  dam  (small),  and  the  potential  hazard  of  dam  failure  to 
downstream  developments  (high) .  Due  to  the  high  potential 
for  damage  to  the  downstream  structures  and  possibly  loss  of 
life,  the  SDF  for  this  facility  is  considered  to  be  the  PMF. 

b.  Results  of  Analysis.  Reservation  Dam  was  evalu¬ 
ated  under  near  normal  operating  conditions.  That  is,  the 
reservoir  was  initially  at  its  normal  pool  or  spillway 
elevation  of  509.0  feet,  with  the  spillway  weir  discharging 
freely.  However,  the  outlet  conduit  was  assumed  to  be 
non- functional  for  the  purpose  of  analysis.  In  any  event, 
the  flow  capacity  of  the  outlet  conduit  is  not  such  that  it 
would  significantly  increase  the  total  discharge  capabil¬ 
ities  of  the  facility.  The  spillway  consists  of  a  rectan¬ 
gular  chute  channel  with  an  uncontrolled,  concrete,  ogee¬ 
shaped  weir.  All  pertinent  engineering  calculations  rela¬ 
tive  to  the  evaluation  of  this  facility  are  provided  in 
Appendix  D. 

Overtopping  analysis  (using  the  Modified  HEC-1  Computer 
Program)  indicated  that  the  discharge/storage  capacity  of 
Reservation  Dam  can  accommodate  only  about  77  percent  of  the 
PMF  (SDF)  prior  to  the  overtopping  of  the  embankment  (Ap¬ 
pendix  D,  Summary  Input/Output  Sheets,  Sheet  C).  The  peak 
PMF  inflow  of  about  13,320  cfs  was  minimally  attenuated  by 
the  storage/discharge  capabilities  of  the  dam  and  reservoir, 
such  that  the  resulting  peak  PMF  outflow  was  about  13,310 
cfs  (Appendix  D,  Sheet  C).  Under  the  PMF,  the  embankment 
would  be  overtopped  for  approximately  3.8  hours,  with  a 
maximum  depth  of  inundation  equal  to  about  1.0  feet  above 
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the  low  top  of  dam  elevation  of  518.5  feet  (Appendix  D, 
Sheet  D). 


5.6  Spillway  Adequacy. 

Although  Reservation  Dam  cannot  accommodate  its  SDF 
(the  PMF),  the  possible  downstream  consequences  of  embank¬ 
ment  failure  due  to  overtopping  were  not  evaluated.  Breach¬ 
ing  analysis  of  the  dam  was  not  performed  in  accordance  with 
Corps  directive  ETL-1110-2-234,  since  the  facility  can 
safely  pass  a  flood  of  1/2  PMF  magnitude.  Since  Reservation 
Dam  cannot  accommodate  a  PMF-size  flood,  its  spillway  is 
considered  to  be  inadequate,  but  not  seriously  inadequate. 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6.1  Visual  Observations. 

a.  Embankment.  Based  on  visual  observations,  the 
embankment  appeared  to  be  in  good  condition.  No  evidence  of 
seepage,  excess  settlement,  or  slope  erosion  were  observed. 
Large  trees  cover  the  downstream  slope  and  are  considered  to 
be  a  significant  deficiency  as  their  root  systems  may  offer 
a  course  for  a  possible  piping  problem  through  the  embank¬ 
ment.  Trees  which  may  eventually  uproot  and  topple,  for 
whatever  reason,  are  also  a  potential  threat  to  the  overall 
stability  of  the  slope. 

b.  Appurtenant  Structures. 

1.  Spillway.  The  spillway  is  considered  to  be 
in  good  condition.  The  lower  channel,  which  runs  approxi¬ 
mately  parallel  to  the  downstream  embankment  toe,  is  grossly 
underdesigned  and  cannot  safely  accomodate  the  large  dis¬ 
charges  which  accompany  a  major  flood  event.  This  defici¬ 
ency  threatens  the  safety  of  both  the  downstream  embankment 
toe  and  those  structures  located  immediately  downstream  of 
the  dam.  Any  plans  to  further  repair  the  already  damaged 
portions  of  the  channel  should  provide  for  its  redesign  so 
that  it  will  at  least  accommodate  the  maximum  discharge 
capacity  of  the  present  spillway. 

2.  Outlet  Conduit.  The  outlet  conduit  is 
reportedly  in  good  condition”.  The  blowoff  was  not  operated 
in  the  presence  of  the  inspection  team  and  consequently  its 
present  condition  was  not  verified.  The  discharge  end  of 
the  outlet  conduit  appears  to  be  partially  obstructed  and 
should  be  cleared  immediately. 


6.2  Design  and  Construction  Techniques. 

A  review  on  available  information  implies  that  the 
facility  has  been  designed  in  accordance  with  modern  accepted 
engineering  practice.  No  construction  records  are  avail¬ 
able. 


6.3  Past  Performance. 

Very  little  documented  information  is  available  from 
the  owner  and  none  from  PennDER.  Data  gathered  by  the 
inspection  team  revealed  that  the  embankment  safely  accommo¬ 
dated  the  increased  stresses  brought  on  by  the  last  major 
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^  floods  in  1972  and  1975.  In  1972,  water  was  reported  to 

have  been  within  5  feet  of  the  embankment  crest.  No  esti¬ 
mates  were  given  for  the  1975  flood,  however,  it  is  believed 
to  have  been  a  lesser  event.  Minor  flooding  of  the  struc¬ 
tures  immediately  downstream  of  the  facility  was  sustained, 
in  both  cases,  when  water  reportedly  jumped  the  banks  of  the 
lower  discharge  channel.  No  other  damage  was  reported. 


6.4  Seismic  Stability. 

The  dam  is  located  within  Seismic  Zone  No.  1  and  it  is 
thought  that  the  static  stability  of  the  structure  is  suf¬ 
ficient  to  withstand  minor  earthquake -induced  dynamic  forces. 
However,  no  investigations  or  calculations  were  performed  to 
confirm  this  belief. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7.1  Dam  Assessment. 

a.  Safety.  Based  on  the  visual  inspection  and  hy¬ 
drologic/hydraulic  analysis,  the  facility  is  considered  to 
be  in  good  condition. 

The  size  classification  of  the  facility  is  small 
and  its  hazard  classification  is  considered  to  be  high.  In 
accordance  with  the  recommended  guidelines,  the  Spillway 
Design  Flood  (SDF)  for  the  facility  ranges  between  the  1/2 
PMF  (Probable  Maximum  Flood)  and  the  PMF.  Due  to  the  high 
potential  for  damage  to  downstream  structures  and  possibly 
loss  of  life,  the  SDF  is  considered  to  be  the  PMF.  Results 
of  the  hydrologic  and  hydraulic  analysis  indicate  the  facil¬ 
ity  will  pass  and/or  store  about  77  percent  of  the  PMF  prior 
to  embankment  overtopping.  Consequently,  the  spillway  is 
assessed  as  being  inadequate,  but  not  seriously  inadequate. 

Deficiencies  noted  by  the  inspection  team  included 
the  following;  1)  large  trees  along  the  downstream  embank¬ 
ment  face;  2)  a  damaged  and  inadequate  spillway  discharge 
channel  and;  3)  a  bent  gate  stem  and  partially  obstructed 
outlet  associated  with  the  blowoff  conduit. 

b.  Adequacy  of  Information.  The  available  data  are 
considered  sufficient  to  make  a  reasonable  Phase  I  assess¬ 
ment  of  the  facility. 

c.  Urgency .  It  is  suggested  that  the  recommendations 
listed  below  be  implemented  as  soon  as  possible. 

d.  Necessity  for  Additional  Investigations.  No 
additional  investigations  are  deemed  necessary  at  this  time . 


7.2  Recommendations/Remedial  Measures . 

It  is  recommended  that  the  owner: 

a.  Have  those  trees  within  the  downstream  embankment 
slope  removed  along  with  their  stumps.  This  operation 
should  be  conducted  under  the  guidance  of  a  soils  engineer 
experienced  in  the  design  and  construction  of  earth  and 
rockfill  dams.  In  addition,  any  excessive  vegetation  should 
be  trimmed  to  facilitate  detection  of  any  seepage  or  erosion 
on  the  face  of  the  dam. 
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b.  Retain  the  services  of  a  registered  professional 
engineer  experienced  in  hydraulics  and  hydrology  of  dams  to 
examine  the  necessity  for  increasing  the  downstream  channel 
capacity. 


c.  Evaluate  the  outlet  works  and  make  any  necessary 
repairs  to  restore  the  system  to  full  operability.  In 
addition,  examine  the  hydraulic  conditions  at  the  outlet  end 
of  the  blowoff  conduit  with  the  objective  of  providing 
unobstructed  flow. 

d.  Develop  a  formal  warning  system  for  the  notifica¬ 
tion  of  downstream  occupants  should  hazardous  embankment 
conditions  develop.  Included  in  the  plan  should  be  pro¬ 
visions  for  around-the-clock  surveillance  of  the  facility 
during  periods  of  unusually  heavy  precipitation. 

e.  Develop  formal  manuals  of  maintenance  and  opera¬ 
tion  to  ensure  continued  proper  care  and  maintenance  of  the 
facility. 
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GENERAL  PLAN  -  FIELD  INSPECTION  NOTES 
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MONITORING  SYSTEMS 


ENGI 


MISCELLANEOUS 


GAI  CONSULTANTS,  INC. 


CHECK  LIST  NDI  ID  #  00014 .  ... 

HYDROLOGIC  AND  HYDRAULIC  PENNDER  ID  #  38-78 

ENGINEERING  DATA 

SIZE  OF  DRAINAGE  AREA:  5-8  square  miIes _ 

ELEVATION  TOP  NORMAL  POOL:  509  STORAGE  CAPACITY:  61  acre-feet  _  . 

ELEVATION  TOP  FLOOD  CONTROL  POOL:  ~  STORAGE  CAPACITY:  ~ 

ELEVATION  MAXIMUM  DESIGN  POOL:  ~  STORAGE  CAPACITY:  ____l _ 

ELEVATION  TOP  DAM:  518.5  _  STORAGE  CAPACITY:  2S3  acre- feet. _ 

SPILLWAY  DATA 

CREST  ELEVATION:  509  £eet _ 

TYPE:  Rectangular  chute  with  ogee-shaped  crest _ 

CREST  LENGTH:  99  feet  (excluding  bridge  piers)  _ 

CHANNEL  LENGTH:  600  feet _ 

SPILLOVER  LOCATION:  Right  abutment _ 

NUMBER  AND  TYPE  OF  GATES:  None _ 

OUTLET  WORKS 

TYPE'  36-diameter  C.I.P.  blowoff  conduit 

LOCATION'  Approximate  center  of  embankment  _ 

ENTRANCE  INVERTS:  482  -feet _ _ _ 

EXIT  INVERTS:  Not  known  _ 

EMERGENCY  DRAW00WN  FACILITIES:  Two  sluice  gates  within  control_  tower 

HYDROMETEOROLOGICAL  GAGES 

TYPE:  __I _ 

LOCATION:  -  _ 

RECORDS:  ~  _ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  3, 200  cfs  (approximate;  June  1972) 
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APPENDIX  C 


PHOTOGRAPHS 


WOOOED 


RESERVATION  DAM 
PHOTOGRAPH  KEY  MAP 


View  of  embankment  showing  downstream 
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PHOTOGRAPH  9  View  of  the  masonry  control  tower  and  access  bridge. 
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PHOTOGRAPH  11  View  of  the  discharge  channel  approximately  500  feet  beyond  the 

downstream  embankment  toe.  Blowoff  line  (inundated)  exits  through 
channel  wall  at  base. 


appendix  d 

hydrology  and  hydraulics  analyses 


PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  1)  the  evaluation  of 
the  overtopping  potential  of  the  dam;  and  2)  the  estimation 
of  the  downstream  hydrologic-hydraulic  consequences  result¬ 
ing  from  assumed  structural  failures  of  the  dam.  Briefly, 
the  computational  procedures  typically  used  in  the  dam  over¬ 
topping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph (s )  to  the 
reservoir. 


b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir  to  determine  if  the  event (s)  analyzed  would  over¬ 
top  the  dam. 

c.  Routing  of  the  outflow  hydrograph (s )  from  the 
reservoir  to  desired  downstream  locations.  The  results 
provide  the  peak  discharge (s ) ,  time(s)  of  the  peak  dis¬ 
charge  (s),  and  the  maximum  stage (s)  of  each  routed  hydro¬ 
graph  at  the  downstream  end  of  each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  shown  below. 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir. 


b.  Routing  of  the  inflow  hydrograph (s )  through  the 
reservoir. 


c.  Development  of  a  failure  hydrograph (s )  based  on 
specified  breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph (s )  to  desired 
downstream  locations.  The  results  provide  estimates  of  the 
peak  discharge (s ) ,  time(s)  to  peak  and  maximum  water  surface 
elevations  of  failure  hydrographs  for  each  location. 
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HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  BASE 


NAME  OF  DAM:  RESERVATION  DAM _ 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  =  22.2  INCHES/24  HOURS  (1) 


STATION 

1 

2 

3 

STATION  DESCRIPTION 

RESERVATION  DAM 

DRAINAGE  AREA  (SQUARE  MILES) 

5.8 

CUMULATIVE  DRAINAGE  AREA 

(SQUARE  MILES) 

ADJUSTMENT  OF  EMF  FOR 

DRAINAGE  AREA  LOCATION  (%) (1) 

6  HOURS 

120 

12  HOURS 

130 

24  HOURS 

139 

48  HOURS 

145 

72  HOURS 

148 

SNYDER  HYDROGRAPH  PARAMETERS 

ZONE  (2) 

15-B 

Cp  (3) 

0.85 

Ct  (3) 

2.20 

L  (MILES)  (4) 

4.1 

Lca  (MILES)  (4) 

2.0 

tp  =  Ct  (L*Lca)0-3  (HOURS) 

4.14 

SPILLWAY  DATA 

CREST  LENGTH  (FEET) 

99.0 

FREEBOARD  (FEET) 

9.5 

HYDROMETEOROLOGICAL  REPORT  40,  U.S.  WEATHER  BUREAU,  1965. 

HYDROLOGIC  ZONE  DEFINED  BY  CORPS  CF  ENGINEERS,  BALTIMORE  DISTRICT,  FOR 
DETERMINATION  OF  SNYDER  COEFFICIENTS  (Cp  AND  Ct) . 

(3) SNYDER  COEFFICIENTS 

<4>L  *  LENGTH  OF  LONGEST  WATERCOURSE  FROM  CAM  TO  BASIN  DIVIDE. 

Lea  *  LENGTH  OF  LONGEST  WATERCOURSE  FROM  CAM  TO  POINT  OPFOSITE  BASIN  CENTROID 


PROJ.NQ.  — 


CHKD.  BY 


SHEET  NO.  , 


OF  /  Z. 


/CONSULTANTS,  INC. 


Engineers  •  Geologists  •  Planners 
Environmental  Specialists 


—  /&FA  -  SJ  SHlfS 


C/l/SMtff?  <f*J  C/JS.S.  7.S 
/*,m *-£■  J/a'ZS--  />W 

jyj&AsJTij’j  $/>/>  j  /?/)  ) 


fUCTTE  1  ’ 


T/VCCjU  r/WSJ  /  tf&SffiUo’A ST  A/*rW3L  ^K^SJ  Cu4?F/Z 

fisjooficsj  BjL±er/s->  AJO.’T,  cvino/^eALTw  o'  r^Jr^-'/A  > 
V£/^7~.  a/^  /Z&rfgxrs  MMM/SPW3,  >  j  J?'??. 


Dam  d-pos^iPicA—  \Q>^/ 


1  SM  ALL 


H^AGD  C(-ASStFlc^T\ONi  *.  HISH 


fcSGtv; 


ve^-o  SOF  '•  ^P/1FtcPMF 


(#£££££*€&  ) ;  r/>ij^  t  ) 

(£'Sc?  ) 

/  T*Cl£  2 ) 


-  is/JSTtf  a/r  towzFzT  jj.-'-:r£c3M<Z£-  ^  ±_  , 


*/./  /»U£S 


~  0&O&M  OF 


:oaJo£>F  ^rSHC-3-jXJS.  VAF  ~~>  tlAJ/AJ  CF'S’F  'J  ■"  2  0*' 


.  3/J  y.J  So'-  7-vT  7--7J  ! 

2/V9  ’•> -  A‘~  ,  PF  J 


rr  -  9.  30 


vjfp«.,r-  t;  r 


•soioe  is -e> , 

J  ' 


v  " 


9.  J-T 


Engineers  •  Geologists  •  Planners 

CHKO- BY  SDuft  DATE  1 1  - 1  U  *  7  7  SHEET  NO.  3  0F - -  Environmental  Specialists 


^  /•  n<?.3 

STAVZytfD  ~  Ct  Xtc*  J 

.<?.  3 

(a  90 )  (  */.  /  X  9.0  )  <  V.  H  /-/wet 


( 


ro<ar e  : 


/HlptiOSWSM  y&?i48t£-s  L/J£ Z>  MS/??  £)££  V&r/vSO  /aj  #erf/?JrAJC£ 
Q  ,/o  JFct/oaj  &sr/Tirz>  "j/JY&X  oYaFT/F^.C  ?sj/'r 


PEScO. MO  i(\  -srog^  vc^ 


-  JI'FFfof  .tfi&Mi  /'jj 4  S^i.o)  ~  /S  ac/fts  (ajzts’  1 ) 


J.  -■  .  /^/v  - 

J-/3.  r---  y  ":■  J  - 


/ic/ers 
F3_  tfoeetf 


( AtAAJttf£7r£fp  £;j  t/j&S.  7.S  rf.vsr? 
A/JT>  £/?. a Frvu.ce  /  y) 


fC^JFT/O'J  Of  O.ZOJ  TO'*  Of  277  —  v57i^  >S~ 


■  /*r- 


v.-ti?  /OITESS' ) 


—  y*-)T£  o/e  sa  /axxfasf  ^jt/z  nor  pise  /aj  j/rzrFOF  fa tfjJ  • 

£-rx  ..  98  ~  /sT 


<£>  H 


5  50  -  So^ 


/.  /S  FC/ZT’ 


•  '  J’/’  ^  FOFJ  S/g.<T  <  /S~  -r 


l  (  /J8  ZC/rr)  (  r/l 


Engineers  •  Geologists  •  Planners 
Environmental  Specialists 


-  ASSME  \I'77s GAOS’  /)-r  r*!£  iW?  77?&  c//Z7&&a'f  70 S’. 

/fP&QOX/fl/trjFtr  £T£Ei/4rsOAJ  q°f/.Q  (see  E- /go/PE  -3  ). 


R^~^'E(yv0Oifl  Ecexjat iom  -  sto^Agc,  ftfeuvTyoiaS'^ffi  / 

—  ZteTXUr  EAj  7*0ST  /)JS(//UFZ?  PEfEOO/\  "  EF/A-  MJ  F/-E 

/’JOL  Ei  ‘=y/rr/JAj  /)  /JAJ&)/?  /?E£47)OXhSH  >S?  -O/IC  ~£  /HSiJy^eO 
gjpnue&u  elei/jtioxJ  Aajd  O’&F’Ac-cE. 

^EyAT/yyJs  ^3UE  -ryyy>-r  &=■  /vof/viac  Ax>a  ASsosf£Z 
-t^a-t  ~--s  Atev/r/rz?  /  'asaa/val.  ge/Fny/yjyy/?  afa-  :EF'->7S 
CMaJOES  FV  OTYAjE  SO-JS^E.  x>EA  .//CjiPQSS  Av  F^~/~"  VJ  X 

^\4-p  -  ”5”  (A,  fA3  +  VA,  x  4 7  )  I/-."-.."  '.  ■  '~ ) 

AV,.g  =  /A/C£f/1PJJT.)C  /xcFF.-l'F  /A  yocx^E  £F7x>fFF> 

Of  Ac^f-ff  ft ) 

h  -  AcevAT/oyj  /  -  sz.sw'j/o  3  ,  — J 

✓4/  -  JA  (p  S’AE  'J  /  (/>C/’S~  J 

A  o  ~  OA  <5  F LF  /  o? 

Q>ccuu*r/*J  OF  On/? FACE  /V?FAS  (sa)  : 

Ac  ~  -t  [ ( *  m)  (seen L  -fls/0)J 

Cfhf*e  Ac  -  JA  si  F~:/  y  /  f  AO-FJ  ) 

As  -  JA  €  <r_r  /  J 

(VFLB'+j  JTlFU  O-JJ,  0  £~/£~Ze  XI I  Li.  CE  /’-W- 

/’esi/f  o  #  EceZ^  >  -„i  CjT  £^2  ,  _) 

”'l_  /'AEr  OF  JA  /AJO?EAlE  ■r'3~~  ■'-' OE  X'J  <  _ 

(  j,~~  **  '  ’J"  TFcjyj  _  *s.J  '  ^  _>  ”  0.7^  .  F  ■  J 

/  ' 


BY  _ 

CHKD.  BY 


PROJ.NO.  2_ 

7  ■  /(p  -  79  SHEET  NO.  OF _ / 


!  J  CONSULTANTS,  INC. 

Engineers  •  Geologists  •  Planners 
Environmental  Specialists 


SC&VA  nOAj  ~  STO/PA&T  -TjOgi.  £  • 

U\  i.x  ii\JO« i  . 

A<, 

('Ft)  Octroi  (7-  ■  ^ 


Moa.'^Av.  i 
?OOl-  , 


l.o 

SC'i.o 

5:10,0 
s-u.  o 
573.0 

O 

SlM,Q 
515.0 
$■!<».  0 
sn  3 
S15.0 


Ac 

C 

o 

is- 


TorrAu 

VJ0UUA\£ 


^  I.UJ  C\T  ‘40  M 


1  <u. 

iC/.s0v^  <n«.s- 


SW  o 


CiMi-5 

(ns-m) 

/3 

/C 


1>C  ?') 
'J  r-n? 


/(o 

/vT 

74  | 

sao.o 

77 

3i0 

r7 

/  (i? 

7* 

5)1.0 

77 

33 

?,/ 

n 

/? 

//7>  ; 

755.0 

9? 

77 

77J 

JO 

/? 

i 

593.0 

39 

77 

J77 

3/ 

P3 

/y? 

55S.O 

3/ 

7j 

Y79 

31 

31 

/7^>  ;. 

s*s.o 

39 

• 

_  l 

<->70 

?3 

32 

/?3 

530.0 

35" 

/67 

60  7 

W 

33 

7AT 

sor.o 

:? 

/SS~ 

7*2 

7£ 

3S 

3iO 

5HO-0 

y3 

33S 

P/^P  CACCULKT\SMtS 


/F%W  /?SFr&r?£U££  Cf  J  5? ,  CKfAW  PrtP  ylAi.J£r  rrjtr.‘  .4  r^j/J  or 

ywaiS'A6£r  A  ties}  $<30  fyi/As7A*  M/c^J  J  Z>i/&>T/4/j  3fT  jy  ■; 


pd.  3  /aJC#&S 


/^.V/Cr  /  fiers-S/FM^  9  T-fr  Sr  3rWMC,  /-J^Jv*,.r' 
/ter*  C*<v?:  CT/j/0  .e-  i.-rj'/i  ^.Pfr  ^ )  ; 

T/2/J  y  <  5  /?  Fir  7J 

Fjr.-'r  :'  j  ■  //7,r  /?7 0  -36.0  ■~>.S  /V-T.O 


CHKO.  BY  2>LE>  OATE 


PROJ.  NO. 


SHEET  NO.  , 


n  )  CONSULTANTS,  INC. 

Engineers  •  Geologists  •  Planners 
Environmental  Specialists 


-  7077}  e.  co*A7rC77<MJ  fpcrvP  7.03  x  C3PPFV7'/3U  /*ecra£  : 

P-J7/0AJ  fxP±)  •'  6  oW  -iff  75? 

S*7)Cr<?^  •  /So  /30  /3J  MS'  /ys 

-  f/JP  £AX>K.  7x\crj/Z  f/9&.JUS7’/'S&Vr  r/A  S-yS/x>  £7,?  T".r 

7./7SS&K  //<£t./^oo£>  if  JSZ l7>7~  CSAjrr^e/7'S  jy£7 X  Twu.  ZPS/aj J 

ZJ/?  7).P),  *  S.  8  Sf.  /**.  J  /J  0.8O  .  #?-  V 


JS///WY  frOAC/TY 


?£  jOMiVAY  C^Pe/i  f/f/O  stPASWExtcvrs  ,-*  •jO  7/es/6*j  J  ; 


(fiJ'sr  TO  3CPCG  J 


^  T»P  cwiaj&vAca-,  tct'-J.  S’S  \  ."3. 

^  r  -  - _ 

.  \  P'fftS  t 


FCEO  501.0 


S~00.0 


~Strv  ^r>LiJ%5n  ‘ 

yy7,  9  /UsLi/rV 


7trv  I-/.0 


^  gi-  so*.  0 


fee  7  7-ff.o 


Sf/LL~*  +  -  «  *  -  • 

I 


no  pt 


■  A'V.  ./  :  «<•  - 

«  yAvm'1 - 


-C<Ur  J-*- 


by  ~'y 

CHKD.  BY  2>i 


7- 

LL-/&-? 


PROJ.  IMO.  _ Tf 

SHEET  NO.  _ j 


OH 

OF  I  Z 


j 

1 

1^ 

I 

I 

A 

l  !  ! 

V  .  I 

| 

1  j 
1 

■ 

cz 

/ 

CONSULTANTS,  INC. 

Engineers  •  Geologists  •  Planners 
Environmental  Specialists 


-S£vT |JM  ay-  ^w’tu.uJFN  ^  ("/=/«?,*  sr&ariice/jcjtsrs') 

to  scace) 


/t'/  V  T3/.5 


7*^5/->  M<XAp . 

■SP/cCbJ^Y  y"  ^,ES),{» 


7i?<^  &/*  ^/i*^i.V>^i-  i 

A.  x;>.a 


/  r", 

/  ^  »» 

\  A>  ■'■'•■ 


H'M©ANKNVSt 

~  J  .*  J 


r;v'  ' 


u-'P..  upstK. ^ 


—  ZSfi/ii^AY  -  V/AV  o'  -?.'C  />  /PfCT/fAJSUlSIK  C^tSTS  CMAVA/ei.  MT* i  /**J 

(//KosjrfiousV  Cotceere  aees-j^ev /ttmvc/s  c  a  sees  s-M-"  .  .-Vi/ 

//E£i./3/CCE  ~.-*.'E.  Eo*  ilEsrrtSJ.f.  rEcJuj  -r/.?.  C 
(^Ef.a/^).  The  V/SCi/APJE  /$  J./E/V  *?*  ~EE 


$  -  (T^// 


/.-/*■  y 


,/’•  5"- ) 


£?  —  #f:x*-E*;sr  (vJ  ) 

c  -  or  ?>~*Af?2£  ( W'^.CtE J 

£  —  ETE'P  -r/i/c  -r  q  ■■  —  (O-'-y 

/■/  *  /•-'>•"  .v'  .-.'•_// /W  ^psr -J/W-v  —  < -—) 


~  -r>/£~  g-e-r zc^/sE  J-  --E  „/  '  v. .  Af  y  ?  3  EEE7T  EJtC 

J?/£* ?S  <?rM£&  ^axj  .  ■yj~zo  -/&SE  />  /e?ptscr/a/j  eactde  /s  EorAt^ir  p^eO 

T>  AXO-JAST  ES>#  S/Z>f  CP'VTXAC-r/jjJ  jE  EEEsJ .  FOU^EUEE  /  S^ZS  Er-BCE  • 

.  -SJOJS  />/E/?S  UJEZ>  EE‘Sz  ,  7>*f  ^FP^Or/O/J  t&CTSfi  'S  SEEE  _ 

77?,) 


JECT 


•nftM  stssn  - 

_ Hri^i - 

DATE  '/- PROJ.  NO.  ~P  -  -  V~j 

CHKD.  RY  T*.fl  DATE  11-16-71  SHEET  NO.  - 2 - OF - LL 


~Y 


CUi 


CONSULTANTS.  INC. 


Engineers  •  Geologists  •  Planners 
Environmental  Specialists 


-  ry  /t/  «j5*<*a>  2.^ .  'MterMuar  rj  rrtr  t>/>  jr 

PWvAU  £Z£UAT/*J  S/S.eJ.  rt&z>  *&&*****&  /*rt/cAr£  r»e  prejeor  rx>  JF  »/A6(**ic  etev*Ti*J 
F)  jO£  A£T/n~  SS/.3  /'WFT7  -Z"r"  CAM  40&&UT  se  AiSUrtFD  r*J/)r  ifc/JAj  *AJ  AtTBKVj  FT  JjFF  / 

ro  /CCy**OZ!W£  Ts4£  &?/&%?  /K&£  TMT  jr/lUnAf  *0  AW°iT  W*  JOP&CS  J7>  y.-  fyjffu XsWf. 

rMC  ?MOi/£  of  A«kWfj  rpc  ftrs*ro*J  -f  7*5’  jf  t»£  /> •  ”-*jr  S/£0m  t  /S  AJS^sin?  ro 

2*3 7&J  /W0  furvAT/iMJ.  /&r  jw&f  rttoti  n>*T  or  tmt  Pt£'*A0jf  aerrjy&JT^ 

C  JtuuriJF /tOP/FifV  m  AGCtxM/r  /*o<?  ftv^cjrp  nouj  aSi<*o  dks/Jaj  f&O  y  a*v  /s'CHFijF?  -<**-  acois. 

«KJ km  fptv.  /tf&M)  />»o  JV”Ca#&?*cr  rr*rcrs  r>  &£  Ff3tA£//7i£‘  ascs  /  fcjf  j&or/roF 

j*e  tibvA/sne&rt  t  jmo/tjoMsS  . 

/»*  PFPTM  -  £.8  FT-  (F'rtv  yjf;n>) 

/J0  -  ajjufFp  zv& w  y«£>  -  S/9.J-Sfff.J  =  9.3  ft 

Zo  =  *%.o  *  Q.QoH , .:  c0  *  3.69  ^C 

JP/u&tf  //Ar/'JG  cjsjs  rJ/f  oo*>  j*  ::■•  1 


jfFSSlW*/ 

FiST'J 

Cf~) 

H 

(frr) 

+a/v-\  « 

S 

C  /c0 

S) 

c 

0 

QtcT 

(C*r±) 

So  9.0 

— 

— 

— 

O 

s/0.0 

/ 

?.// 

7.  S3 

3.0  3 

Coo 

S1/.0 

7 

0.33 

O.H 

3.n 

$?0 

S/3.0 

— > 

0.31 

7JS 

3.9-T 

/  i 7 ' 0 

SC.7 

V 

0.12 

$.11 

0.36 

3e  t  0 

sN.o 

J 

OSH 

0.  ?? 

3.17> 

7  /OS 

S/S,] 

6 

0.6S 

J.1S 

3.0/ 

S' <3 

S/6.0 

'  ) 

0.76 

0./7 

3.  S3 

6fo0 

s/7.0 

0.87 

o.n 

263 

81  JO 

Sis.  0 

1 

7-  98 

o.rr 

3.6S 

f760 

sir.  3 

u 

/.JO 

AO 

3.61 

/J,  /io 

6>  r/: 

0 

r/JQS! 

Ts$  }S0 

PSF  V 

iC.  17  J ) 

c/c.  *  '3.  61 


/*  — 
v-  ~ 


•ject _ Ham  SKveT'i 

_ RE5ELKt/PmriS  I^PtM _ 

BY  T>TV  OATE  ■//-."s  -7~*  EROJ.  NO.  '1°'  -~5C>7 

CHKD.BY  2)1-1 3  OATE  //•  /£  ~7?  SHEET  NO.  3  OF  LL 


I' 


CONSULTANTS,  INC 


Engineers  •  Geologists  •  Planners 
Environmental  Specialists 


-  ynp/S  SSJS/p  rfcjytr  J77.  2  apju  aecou>  j^Lk  j  rM£ 

V/SCHA &£■  UMD&Z  7%t£"  or  7»£  £fr&&r  iJUL  <f\i ’SfA'T/Auf  /7F 

C/#/S/c£  StooJ  fs  tutor  rtot->)  .* 


o  -  os  tr-7 j  cl  r a  a  *’) 


far  1y/>.  ?*~) 


x>A>rrs 

J 

rio^  rs-vAxur-  />  A3~>  -  _v.  •  : 

C 

- 

cofrs/C'-Tsvr  os  <?/- 

tL 

- 

£SAOTA/  f  or  c*>s?~)  ~  99  '"*■ 

rS, 

— 

rococ  ssro  j*j  ro^oA  -os  $/. •  is 

rc  s  j  L  -  so  ro 

*0 

- 

Sorrc  rtfA  ~>  pro  toA  or  jyO'S  OS 

St&'Jc  ~  S/%  2 

) 


JP/lO'-yC/  /?-> 

/pAJS/PJOS 
Si£  UAT'OM 

■  .  ) 

M 

fs~  ) 

.  ,r  'ja'  o/i' 

-p 

,--t) 

.•■  ,c.C 

: 

/  _ 

“v 

■t 

w 

Sr'-  - 

J 

o  r 

/ .  v 

0.2 

1.9 

3.17 

7.  v  1 

//7J 

S/3.  7 

•r  n 

IS 

i.  9 

OSS' 

j  • 

/*,  /20 

S'*  J 

J 

a  5 

9.2 

0  12 

j.S 

/o,  ISO 

'  SiJ.S 

/..  0 

/./ 

i? 

J.  M 

3,.< 

/  7  JT(3 

Si>  J 

/?■  o 

j?  j 

o . 

7.77 

J.c- 

/*o  7(7 

s>v  o  * 

•*,  J 

7. 5 

J  > 

7.  7/ 

— 

^  •  J  - 

-  c  J7t7 

socs 

'  -' 

7  <3 

> 

J 

0-teb 

7 , 7 

/*,  V/7 

Si  1.0 

w  ^ 

Sy 

> 

J.6t 

y.  sc 

XT,  77J 

SiSJ 

>•  ! 

f  ~ r 

> 

/.  *  - 

7p//7(7 

*v~?  v  r  -- 

•—  — 1 

V. 

; 

.  ,'  0f/<’  ' 

: 

.  /f" 

•  f  •  .  » 

- 

Air  a’  At  „*v  -i~  -- 


-~e  c,.'  0sz .  ( Ar  *■'.  /  y 


AC  it tc  JAf 'AJ  r?/' 


■  •sject _ HftrA  i _ 

'*. _ Rg^gRVPrr\oH _ _ 

BY  .-3JT  DATE  '/-/¥- 22  PROJ.  NO.  "’ 01  ~  3  t'  *  ~  j 

CHICO.  BY  T>L.P>  DATE  t !  - / <,  -  7?  SHEET  NO.  I  0  OF LL 


ZZ1 

r  r 

> 

;  1 

l  f 

r  "i| 

1 _ 1 

_ j 

CONSULTANTS,  INC. 

Engineers  •  Geologists  •  Planners 
Environmental  Specialists 


—  fcR.  'p/scMAPsz'  oi/rtf  -r^ r  J&U.I cf-’PJS  use  ^ 

4?^  U^-sy,o. 

:**wrsr  jy.r.\  -a'  y««vj 

Z  -  t&vsrv  :?/<?■?  r-r- 

/V  -  rj-^_  A' ‘>-7  -A  o,r  /i' 

-  Pestr/rJO'C  —  j">/  ^ 

tT  -  chaser  .^jv-'/r  ■  -  ^  <P.  J"  .T-vJ, 


/?*ru)G  C(J/?V£  rort.  z?/sc/-m$£  Oven  ^uvay  ^T/g’^^r  * 


//Ci^KUO/K 

yg't.e-^riOAj 

/-) 

<?«*,  C£Hn/9 

TOtot^  (7fX.  ? 

(>r) 

Crr) 

(c£J) 

(bAr; 

SSLS  0 

4.  1 

70 

7 •<?  o.o 

/V 

170 

/V,  <T<fO 

SM.O 

9i 

/070 

/Lj  JOQ 

S9T.0 

o.H 

/ZOO 

/7,  f7Q 

R/vnwo>  CURM€ 

FcR. 

^P\*A  eM^LAMK.  t-t^TMT 

/ 

/ 

y 

—  s-issja1?  -r^o-r  7>r 

>?  z*--’-?o  >•.■-./?  '»•"£/■>  s/v's-z?.  r-Vj ,  r-£  7  ■  - 

Co/IL  CS  D£e-'*JfV  /V  TA^F  /?rt-)T/:- 

Cs^£  ~.-;r?)  , 


~7  =  c^/y^ 


OATE 


BY 


ftr.  i, 


//-/y-79 


CHKD.  BY  DATE  _ LLsMcjJS- 


PROJ.NO.  -|°i  -7.VS-  Q\H 
SHEET  NO.  /  /  OF  I  Z- 


7  CONSULTANTS,  INC. 


Engineers  •  Geologists  •  Planners 
Environmental  Specialists 


—  S'/as7~  /  or  jy&vfr/.v'O  m 

A  A*-* VX  •* 


S’FTJ/S'F  I 

&£./? (rr) 


rrw»/-  ^ 
’•  .  '  / 


X/^.vT  ('ZZ  £9) 

O 

s/r.  7 

£20 

r/9.0 

#90 

uo.o 

/o/o 

saz.o 

/?Vo 

S9S.0 

/SO  0 

(  7yz A  fro  /■■  >/f  r  fr  ’ 

Aa>9  /JFJ  J,jr>  r  >jJ 


—  /9SS0//T  jfrctff/iefrfrAL  rt/rr»M*es  ove/t  rsviafr/cM&uT  />/?&.  />rwa/n/l*r*t.  7  /*j 

c/?0$S-secTio*>t  lAc&firfrTAL  M/UFA  or  rcouj  £  //■  ,  f--*  -r-’Xs  ,  t-“  75,>J<_ 

/4i/e*#<&2r  rtoU)~7)/reA  ujrtz»T-£Q  tf&iO  t  /£-r 

(a,  -  ters-o  />r  £->^rx  = 


^ y  '7£>- 

-  T  _w 


> 


7~OT?)L  frtOOA  /W&A /i.  5  . 


-pT 


-J 


//frifr^JO»C 

fr/G>J  Cfrr) 

<-< 

(frr) 

t-s 

(frr) 

//cW«v«t 

Ml 

(frr) 

0 

MJCfr.  Ft  QU 

A/e*  Aj_ 
(Fr») 

rarAt  Flu* 
Ate* ,  At 

(frrJ) 

<2> 

Total  ifrSV 
-FAO  *^ui  -T 

(rT) 

Q 

/4--r* 

© 

C 

0> 

Q 

(cfrSJ 

ns. s’ 

__ 

— 

_ 

— 

— 

— 

— - 

— 

— 

ntn 

0 

630 

0.9 

69 

69 

0.  / 

C’.o 

3.93 

60 

sfr.o 

600 

SiO 

0.  3 

731 

339 

0.1 

0.0 

9.T? 

i<iO 

s/io 

fro 

/0¥0 

AO 

ns 

/3>Si 

/.? 

Q.O 

3.3  9 

716  0 

s/0.0 

/CIO 

mo 

3.0 

33  bO 

3S3H 

9.9 

M3 

2)S 

>7/30 

SOS.  0 

/?(--> 

/SjO 

3.  0 

V no 

m/H 

r./ 

3.30 

V  -  ”• 

S  Ai 


Ay 
/*.  a 


//w.r  ' 

(3)  j£  -  r/?.~40W  3r  txfrsr 


<S 


C  Vnc***,‘£’  afre^tc/Ftor  ■yn.F'j  *?•'■> n  pfrfr  /3  =■/?.  py 


BY  _ i 

CHKD.  BY 


RE^iERvSTlO 


//-/y-7^  proj.no.  2a 

//-/It  -_7l  SHEET  NO.  /O  OF  [Z 


i  ;  CONSULTANTS.  INC. 

Engineers  •  Geologists  •  Planners 
Environmental  Specialists 


70TJC  FAC/l/rY  tPAT/*76  CMVS. 


CJ  7SrA(,  Q  JS/ttMJfi  7*_  *JT~ 

C ******  SMSSTS  S_,3,  +J2.J  (?t 

£W0//2  (JjP/LL*AY  C?^ 


rtVCW  o.A>K.r 


J*s=-  // 


e^sf-ivo/# 

Giei/ATIOtJ 


f^r) 

Ccrs) 

Cos) 

3*7) 

SOi.d 

0 

1  S 

1 

o 

JU.Q 

3oo 

300 

T/)Q 

m 

3f° 

St  3.0 

i<no 

J670 

S/7.0 

ms 

76,  J> 

SIM 

3?oo 

307/7 

s/>: 

S/JO 

S/JO 

it  6.0 

6S10 

£S (3 

7/7  0 

?//0 

S//o 

s/9.  o 

?7(,Q 

VOO 

s/y.s 

,  *0<m  TO0\ 

l  j*  70 

0 

9370 

f/f.7 

/o,/OQ 

60 

70,130 

Si  9-0 

/0,  H30 

9ic> 

/o,  930 

:>i ) 

//jSVO 

■9/60 

/S',  I/O 

SOI.Q 

/?,soo 

3300  * 

99,  300 

:&o 

33,460 

/f,  700 

JO,  360 

S3  2  0 

/%  r*o 

■R  /  *\  \  A  it 

y  (f  Vw  — ' 

/ 

HO,  320 

soio 

/6,  soo 

31  770  * 

S3,  S0O 

jvr.  3 

37,  970 

S3, 103 

73/70 

/tjfT*riyLATFD  .  jf///  jj 


o  3 


3  3 
3  O 


r-  />  3  3 


^  /?  r  •»  — 

•  »  »  - 
3  3V  ~ 


S 

Z  r>  — 

'J  <*(  3 

li- 

li. 

£ 

1  0= 

» 

♦ 

• 

-  3 

hm 

3  3 

3  S 

3  V 

3  3 
•  • 

3  3 

fS  . 

«5  3  •» 

Cu 

t 

* 

• 

b 

<■* 

«f»  rf* 

€  3 
n  .n 

3  *  3 

-  ^ 

-3 

v£  • 

A  3  — 

^  *  3 

x  ■•*  X 
*>  .*> 

0- 

h: 

0 

I  0- 

00 
Ol 

* 

• 

» 

* 

* 

<* 

jj  3  3  3 

3  i- 

<  -5 

Vl  ”* 

<  « 

i 

>3 

3  3 

3  3 

n 

9  *“ 
3 

3  3 
3  3 

3  3 

LIST  OF  REFERENCES 


1.  "Recommended  Guidelines  for  Safety  Inspection  of  Dams," 
prepared  by  Department  of  the  Army,  Office  of  the  Chief 
of  Engineers,  Washington,  D.  C.  (Appendix  D) . 

2.  "Unit  Hydrograph  Concepts  and  Calculations,"  by  Corps 
of  Engineers,  Baltimore  District  (L-519)  . 

3.  "Seasonal  Variation  of  Probable  Maximum  Precipitation 
East  of  the  105th  Meridian  for  Areas  from  10  to  1,000 
Square  Miles  and  Duration  of  6,  12,  24,  and  48  Hours," 
Hydrometeorological  Report  No.  33,  prepared  by  J.  T. 
Riedel,  J.  F.  Appleby  and  R.  W.  Schloemer,  Hydrologic 
Service  Division  Hydrometeorological  Section,  U.  S. 
Department  of  the  Army,  Corps  of  Engineers,  Washington, 
D.  C. ,  April  1956 . 

4.  Design  of  Small  Dams,  U.  S.  Department  of  the  Interior, 
Bureau  of  Reclamation,  Washington,  D.  C.,  1973. 

5.  Handbook  of  Hydraulic,  H.  W.  King  and  E.  F.  Brater, 
McGraw-Hill,  Inc.,  New  York,  1963. 

6.  Standard  Handbook  for  Civil  Engineers,  F.  S.  Merritt, 
McGraw-Hill,  Inc.,  New  York,  1968. 

7.  Open-Channel  Hydraulics,  V.  T.  Chow,  McGraw-Hill,  Inc., 
New  York,  1959. 

8.  Weir  Experiments,  Coefficients,  and  Formulas,  R.  E. 
Horton,  Water  Supply  and  Irrigation  Paper  No.  200, 
Department  of  the  Interior,  United  States  Geological 
Survey,  Washington,  D.  C.,  1907. 

9.  "Probable  Maximum  Precipitation  Susquehanna  River 
Drainage  Above  Harrisburg,  Pennsylvania,"  Hydrometeoro¬ 
logical  Report  40,  prepared  by  H.  V.  Goodyear  and  J.  T. 
Riedel,  Hydrometeorological  Branch  Office  of  Hydrology, 
U.  S.  Weather  Bureau,  U.  S.  Department  of  Commerce, 
Washington,  D.  C.,  May  1965. 

10 .  Flood  Hydrograph  Package  (HEC-1)  Dam  Safety  Version, 
Hydrologic  Engineering  Center,  U.  S.  Army,  Corps  of 
Engineers,  Davis,  California,  July  1978. 

11.  "Simulation  of  Flow  Through  Broad  Crest  Navigation  Dams 
with  Radial  Gates,"  R.  W.  Schmitt,  U.  S.  Army,  Corps  of 
Engineers,  Pittsburgh  District. 


12. 


"Hydraulics  of  Bridge  Waterways,"  BPR,  1970,  Discharge 
Coefficient  Based  on  Criteria  for  Embankment  Shaped 
Weirs,  Figure  24,  page  46. 


13.  Applied  Hydraulics  in  Engineering,  Morris,  Henry  M. 
and  Wiggert,  James  N. ,  Virginia  Polytechnic  Institute 
and  State  University,  2nd  Edition,  The  Ronald  Press 
Company,  New  York,  1972. 

14.  Standard  Mathematical  Tables,  21st  Edition,  The  Chemical 
Rubber  Company,  1973,  page  15. 

15.  Engineering  Field  Manual,  U.  S.  Department  of  Agriculture, 
Soil  Conservation  Service,  2nd  Edition,  Washington,  D.  C. 
1969. 


mk 


✓ 


appendix  e 

FIGURES 


LIST  OF 


Figure  _ Description 

1  Regional  Vicinity  and  Wai 

2  General  Plan 

3  Cross  Section 

4  Plan  of  Spillway  Channel 

5  Spillway  Details 


Boundary  Map 


GRANTVILLE,  PA. 

NW/4  HUMMELSTOWN  15'  QUADRANGLE 
N4022.5— W7637.5/7.5 


1969 

PHOTOREVISED  1975 
AMS  5864  I  NW— SERIES  V831 


WATERSHED  BOUNDARY  KcPV/  (■:  • 


\  '  / *rs?-\ 

794 


indiantown  gap,  pa. 

NE/4  HUMMELSTOWN  15  QUADRANGLE 

N4022.5  —  W7630/7.5 


1969 

PHOTOREVISED  1977 
AMS  5664  I  NE— SERIES  V83I 


Moonshine 


vDj  AN  T 


1  a  rito  wrVs  ap 


-  LONGEST  WATERCOURSE 

©  CENTROID  OF  DRAINAGE  AREA 

. {  ' 


Af» 


UNTING  ,*RARKm 


X''-  s  >■ 


X  .  -  .  Z  .  ^  AirZS' 

RESERVATION  DAM&-V1 


G*pl  •  •  3:::  • 


'"yn^T^  'h  i7/X>sV  . 


/  * 
•  ^ 


* 

^  "'n  . 


\  \  /  Emma^M)  -  * 

X.  /  Ch 


Trailer..^  ?cu 
Park  , 


Memorial  Lake 


’N/GAP 


S  E  R  V  A  TrI 


»nSE.  "  N 


Mun  Field  ,^‘M 


REGIONAL  VICINITY 
AND 

WATERSHED  BOUNDARY  MAP 


■^^%-k  warn 

•  i>-  ;-  j  *  -  --*.-»  Vvf? 

■,v,  *t-  •  -r?r<sa3S? 

.  f  ■■  ;..,':-^v- 


•■sw  j  *  *  O"  ?:  .*w5i'. 


-=  -s  AS  f  -  i,  3.  %  *  ?  fri  |F  «  &  s  -:  S  -Si^aS 

» '•>  -  ?.'5t rass-  a,"-:«E»(.*?.S» 
v  i  Hr  --  7  ;rsssa?,«i»: 


"« -■> -  •  -. 71  ~-£i £•»**-• :.  &eaa* ■  <H* s3 ■ 

■  ->*<!,  •-«£$-? '3Sn  KITOrint 

*  .  s^yif.4  -invent.  ••<i.»i*aiWK« 
- 


_  _.  •  ^  ?  \i  r  W;  i  ft  se-  -gfe  S’-  .,  -  ^j£>  ^  s>rg=&>-*sss:  gg  ~  ^Dsr^**5^ 

V  -^2**  >  lixrMSIElgiSfSs*# 

-  *.  sr»  i*fc*l§I2Si2fk*ssi 


,,WSs«-£i*gf 

•  ’gust  t-s  it  #  jHfsSfc? » 

j*f:*”fis5sesg' 


SBjraegseissass 
- PHpy^ssi 


__  w.  .-  •SK^StfTSC'?' 

f!e?*^.wysss£f!£  -  - 


s^SSi  ft  si 


III 


i2BsgsMs=ssmara§ 

5lteesaigES**aHB 


•-'«i-  v >S§&IS*^  £§? §j(S'4trHSsf3ii|  if 

■  t-ij-."  :<cgs85“‘:^?i?.>tsi3j5ig3lsflgasfc*Bfcza*; 

'■•I-  ;-■’■•■  *M» 3^%S*  »1ft!S|4l4^1EM™i6P5S{Wf«Ssf bilRSlfcTsgWlSUSB 

.-•^i.A  .  <  •.  71  sffiijFf  •  :r«5'p*f  «g«*s5««  ,_S|<!*<3f  ftjSVpt 

•■  .  if  *;•  ^SMaSSSRS K»-#F.SV.  f  B5  i^iiy-v  '  ~  " 

,'  -  ,  3^  ')*h.»,V'i .‘‘7  r\fi-4  ^  P=  r- "  *fv;  V  t  .  -.'  * 

•  ••  •  .*■. *■'•■*-  t,  ..  w* •» »**sm ■» S3a«i»fi*«K'A?- 


.  vr 


5>' 


M*SS3^#C3S'sS 

^i6riiS8@- 


»';1 
t'Ov  ■ 


'SS*: 


ms, 

&as&sem&§ 


_ <?Jf+'>C^"3¥4i-i*^S-vi 

ssae?  ?!«»:.“;  seif*#*  i 

<  ■  v*7  W  V**  J  V: . r-  n r  ^  53>jg ir. :, 

a^;.  s  -.!• 

-  ”  ■  ,■=  uit^fy 


iwm>:  s  ierrss  =fspass  •  • 


i-.-i  ■:■ 

-i— **..• 

>,  *•-  .>>•>. 
-  v  $  l 
:  .  \  *  ‘  *&*•*? 

V*.  .:  >?~- 

,J4rn 


^«ssigt 

j|S^||^|i| 

e»^';-si5SS!?5fr'«s---i 

<:  j*  >*  ¥p|i|p|g|c  ||  j 

Jiiigifiifcig«! 
'5pii|l!?tiii!ir 

-■*?sBisSiss*i»r.*i 

' ’  *  .-Si# 

.  ‘ r ijMsr i3S»eS»f^s&f j 


r  <;  .*  S  .  --T  *7- .J**E 

£T*.  :*£!*-?> 


, ;,  55?  S  —» « •; .•  •■:•■*  f?  •  -; 

ifc  j.-r  ■.?••:;£  ‘o 

jjil -V^fcirt  *  f  ■,* 

*•-.  ’'L’/:.  i  S:*r-l[iiS#*Wi 
-r  iV.*-  ii-.f'.-  ’:  ; 

- -■-  jess?? 


?R3,= 

_ _ _.  .i*ii*;w?f*S«*rSiiis5I<i&&  '■'■>  rfti  . .  ,  ,  _  .  . 

ffsee&SKaaHt?***?.?** ssj»‘*S*SM*«ri  '  t 
ik<¥£-^Ae!=e?’rkJ5t»L-  vu-as^EaSSfefprf  -  •■  fr  >?.?srv«“i-r9mr.s'  -  v 

fc4'  7-.,t  --.  •; 


_ „ _ ^^BfSSS__= _ 

s*sss«as?:l!a?%'?’gis^issfc  _..  _ _ _  _ 

ggg&agiicagepp.-.^’iig^^ggjigg^  «ih>a*cSs»*s:  ir^t 


5 ~  p •: 


rw  r 


APPENDIX  F 
GEOLOGY 


Reservation  Dam  is  located  on  the  boundary  between  the 
Appalachian  Mountain  section  and  the  Great  Valley  section  of 
the  Valley  and  Ridge  physiographic  province  of  central  and 
eastern  Pennsylvania.  The  Appalachian  Mountain  section  lies 
immediately  north  and  west  of  the  dam  whereas  the  Great 
Valley  section  contains  the  dam  and  lands  downstream  of  the 
reservoir.  Bedrock  immediately  underlying  the  dam  and  also 
contained  within  the  abutments  consists  of  dark-gray  shale 
and  shaly  siltstone  of  the  Martinsburg  Formation  of  Middle 
Ordovician  age.  The  Martinsburg  Formation  crops  out  in  a 
northeast-trending  belt  through  central  Lebanon  County  and 
forms  the  northern  half  of  the  Great  Valley  section.  The 
Martinsburg  Formation  is  bounded  on  the  north  by  the  discon- 
formably  overlying  Juniata  Formation  and  the  Tuscarora 
Formation,  and  on  the  south  by  a  series  of  overlapping  fault 
sheets  of  generally  older  carbonate  rocks  apparently  thrust 
onto  it. 

In  the  highlands  above  the  dam  and  reservoir,  Indiantown 
Run  passes  through  a  watergap  in  Blue  Mountain  and  drains  a 
small  intermontane  valley  of  the  Appalachian  Mountain  section. 
This  region  is  composed  of  a  broad  band  of  long,  narrow 
mountain  ridges  and  intermontane  valleys  which  cross  the 
state  from  the  south-central  border  nearly  to  the  northeast 
corner.  Intense  lateral  compression  from  the  southeast  pro¬ 
duced  a  series  of  high  amplitude  anticlines  and  synclines 


whose  axes  generally  trend  in  a  southwest-northeast  direction. 
Folding  was  followed  by  uplift.  Subsequent  erosion  cut 
valleys  in  the  soft  nonresistant  beds  and  left  the  hard,  re¬ 
sistant  strata  as  ridges.  In  several  instances,  such  as  at 
Indiantown  Gap,  superposed  streams  cut  across  the  resistant 
ridges  during  the  course  of  uplift. 

Blue  Mountain  is  composed  of  the  highly  resistant 
Tuscarora  and  Juniata  Formations  of  Upper  Ordovician  and 
Silurian  age.  The  slopes  of  the  mountain,  particularly  on 
the  Great  Valley  side,  are  blanketed  with  talus  or  colluvium 
ranging  from  five  to  fifty  feet  in  thickness.  This  material 
consists  of  a  mixture  of  quartzite  boulders  and  shale  developed 
from  the  underlying  Tuscarora  and  Juniata  Formations. 

Groundwater  in  the  Martinsburg  Formation  occurs  chiefly 
in  secondary  openings  in  the  rock,  such  as  joints  and  other 
fractures.  Primary  openings  (the  void  space  between  the 
individual  grains  of  a  rock)  have  been  closed  in  the  Martins¬ 
burg  Formation  by  compaction  and  cementation  following 
deposition.  Steep-dipping  joints  and  other  fractures  are 
the  most  important  secondary  openings  through  which  groundwater 
can  flow  in  this  formation. 
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